This work was aimed to determine the effect of dried fig, date and olive oil supplementation on rats with immune dysfunction. Chemical composition of dried fig, date fruit and olive oil has recorded high content of vitamins, minerals and carbohydrates. Olive oil showed high content of calories, fats,omega-6 and vitamins but low in iron. Dried figs, date and olive oil revealed the presence of total phenolic and flavonoid compounds. Rats feeding on dried figs, olive oil and dates fruit separately or in combination had improved significantly the liver functions and lipid profile, compared to +ve control group. On the other hand, rats with induced immune dysfunction had significant decrease(P<0.05)in the body weight gain (BWG), feed intake (FI) and feed efficiency ratio (FER) compared to the negative group. However, serum catalase activity were significantly (P<0.05) increased for rats fed the tested materials, compared to the corresponding values of the positive control group. Results also illustrated that there were no histopathological changes in liver among groups fed on dried figs, olive oil and dates fruit separately or in combination. It could be concluded that, dried figs, dates fruit and olive oil had beneficial effects on liver functions, lipid profile and stimulates the immune system of rats with immune dysfunction.
INTRODUCTION
A large percentage of the world's population depends primarily on herbal medicine. These herbal derived from indigenous plants for preventing, controlling, management and alleviating various disease conditions (Ayinde and Owolabi,2009 ) ; Otitoju et al., (2014) and Njoku-Oji et al., (2016) reported that green vegetables specifically play an important role among the food crops, because they provide some vitamins and minerals. (Duke et al., 2002) . Slavin, (2006) has found that fig are a good source of minerals, vitamins, dietary fiber and amino acids (Mahmoud et al.,2013) .
Recently, a particular attention has been attributed to the use of natural plant products as antioxidant intervention to counteract the harmful effect of toxicant exposure (Aremet al.,2017) . Date palm (phoenix dactylifera L.) is used for the treatment of different diseases (Baliga et al.,2011) .Date fruits contain some nutrients (dietary fibers, sugars, vitamins, proteins, fat) (Rahmani et al.,2014) . Vauzour et al., (2010) reported that olive oil decreases the risk of chronic diseases such as cancer and heart disease. Olive oil reduces DNA oxidation, cholesterol regulation, low-density lipoprotein oxidation, and also has anti-inflammatory, antithrombotic and vasodilatory properties. These results of olive oil may be due to its monounsaturated fat, oleic acid, and polyphenolic constituents (Perez-Martinez et al.,2011 and Servili et al.,2011) . SO, this work was conducted to investigate the effect of feeding rats with immune dysfunction on dried fig, date and olive oil on serum liver functions,lipid profile and antioxidant enzymes.
MATERIALS AND METHODS

Materials:
Dried fig (Ficuscarica L.) , date (Phoenix dactylifera) and olive oil (Oleaeuropaea) were obtained from Agriculture Research Center, Egypt. Fig and date were dried by the solar energy at 40°C for two days then grinded to get the powder (National Research Center, Giza, Egypt),while olive oil was used as liquid.
Rats:
Adults male albino rats (n = 54) of SpragueDawely strain weighing (120 ± 5 g) were purchased from A group of fifty fourratwas housed in hygienic conditions and fed on basal diet (Reeves et al.,1993) for one week for adaptation. After this week, rats were randomly divided into 9 groups .The first group (n=6) was fed on basal diet (negative control group). The 2 nd -9 th groups (n = 48) were injected with a single dose of SRBC to induce immune dysfunction (Suke et al., 2006) .The 2 nd group was fed on basal diet (+ve control). Groups(3:5) were fed on the basal diet with dried fig 10%, date 10% and olive oil 5% respectively.Group6was fed on the basal diet with(dried fig10% and date 10%). Group7was fed on the basal diet with (dried fig 10% and olive oil 5%).Group8was fed on the basal diet with (date10% and olive oil 5%). Group9 was fed on the basal diet with a mixture of (dried fig 10% , date 10% and olive oil at 1:1:1 ratio) .
After 8 weeks of experiment two blood samples were collected from each rat, one sample was centrifuged to obtain serum for biochemical analysis while the second sample (whole blood) was used to determine hematological parameters. Liver was removed from each rat for histopathological examination.
Feeding and growth parameters :
Feed intake (FI) was determined, feed efficiency ratio (FER),body weight gain (BWG%) and organs relative weight were calculated according to Chapman et al., (1959) 
as this equation:
Biochemical analysis:
Alanine aminotransferase (ALT)and aspartate aminotranseferase (AST) were estimated according to (Thomas, 1998) .Serum alkaline phosphatase (ALP) was determined according to (Roy, 1970) .Serum catalase (CAT)and malondialdehyde (MDA) were measured according to (Sinha, (1972, and Draper and Hadly,1990) respectively. Total cholesterol (TC),Triglyceride (TG) and High density lipoprotein (HDL)was carried out as (Meiattini, 1978; Fossati and Praneipe, 1982 and Young, 2001) respectively. VLDL-c and LDL-c were calculated as the equation of Friadwald et al.,(1972) .
VLDL-c(mg/dl)= (Triglycerides /5) LDL-c(mg/dl) =TC-(HDL-c+VLDL-c).
Statistical Analysis:
The datawere analyzed according to SPSS program. ANOVA test was used to compare among groups and P<0.05 was considered to be significant (SPSS, 1986) .
RESULTS AND DISCUSSION
Chemical composition of dried fig, date and olive oil is shown in Table ( Oettle, et al. (1987) . Sadhu (1990) also reported that fig has a great nutritive importance due to its content of carbohydrates, essential amino acids, vitamins A, B1, B2, C and minerals (USDA, 2002) . Farahnaky, et al., (2009) (Gorrini et al., 2013) , heart diseases (Moss and Ramji, 2016 ), Alzheimer's (Frost et al., 2014) , and Parkinson's disease (Kim et al., 2015) . Nathan and CunninghamBussel, (2013) revealed that when the production of reactive oxygen species (ROS) is greater than the ability of the body to detoxify the reactive intermediates, oxidative stress was produced. The body naturally produces antioxidants such as, superoxide dismutase, catalase, glutathione peroxidase against free radicals.
Date fruit contains phytochemicals (carotenoids, polyphenols (e.g., phenolic acids, isoflavons, lignans, and flavonoids), tannins, and sterols (Martin-Sanchez et al., 2014) . Vinson et al., (2005) illustrated that date fruits have the highest concentration of total polyphenols among the dried fruits . Guo et al., (2003) found that date fruits possess a highest antioxidant activity, because the carotenoids and phenolicscontents with quantity 3942 mg/100 g and antioxidants constituents 80400 µmol/100 g (Al- Farsi et al.,2005 As shown in Table ( 3), data indicated that body weight gain %for the +ve control group was significantly decreased (P<0.05), compared to the negative control group (-11.6 ±3.6 VS 25.8±2.6%), respectively. BWG% increased significantly(P<0.05) in all groups fed on diets supplemented with dried fig, date fruit and olive oil separately or in combination compared to the positive control group .The highest BWG % was observed in group of rats fed on dried figs at level 10% with a mean value of31.0 ± 3.4%. The results indicated that FI was increased in groups fed on the tested materials at the different supplemented levels. FI was decreased in the positive control group.
Results in the present study showed that BWG decreased significantly in the positive control group which induced immune suppression, these results arein agreement with the findings by El-Shobakaiet al., 2010,who found that rat treated with figs at (5%,10%,20%) and leaves at (4%,6%) showed increase values of BWG compared to the positive control group. Hassanen and Ahmed, (2015) revealed that BWG was significantly increased in rats fed on ration mixed with fish oil and virgin olive oil ,these findings were also correlated with those obtained by Kasdallah -Grissa et al., (2008) and Hamadani et al., (2011) while the group injected with diethylnitrosamine showed significant decreased in the BWG compared to the negative group (Metwally et al.,2011) .
FER was significantly(P<0.05) decreased in the +ve control group compared to the -ve control with a mean value -1.6 ±0.5 VS2.4±0.2, respectively. There were no significant changes in FER among groups fed on all tested materials compared to the negative control group.
These results arein the line with the findings by AlSiddiq et al., (2013) , who reported that diet supplemented with 5% and10% date induced significant increase (P<0.05) in FER, compared to control positive rats. Date seed and flesh in the diets have increased the average daily gain, weight gain and back fat deposition of the lambs, probably to the presence of natural anabolic agents in date's by products (Elgasim et al., 1995) . The result of changes of the relative organs weight is shown in Table (4). Rats group of the positive control group with induced immune deficiency had increase in the mean value of relative liver ,kidney and spleen weight as compared to the-ve group. Supplemented diet with dried fig (10%) , date(10%) and olive oil(5%) separately or in combination caused reduction in the mean value of relative liver, kidney and spleen weight compared to the +ve control except rats group fed on olive oil only caused significant increase in the relative weight of liver and spleen compared to the positive control group .There sults are harmony with El-Siddiq et al., 2013, who illustrated that diabetic rats fed on the basal diet containing different levels of figs and leaves have lower organs weight to body weight ratio. The reduction in organs weight up on treatment with figs and its leaves ,may be attributed to the antioxidant compounds present and that can be a promising intervention to prevent progression of kidney disease (Masatoshi et al., 2002) . The activities of serum ALT,AST and ALP were significantly increased (P<0.05) in rats with immune deficiency as compared with the corresponding values of normal group Table (5).Feeding immune deficiency group on dried fig, date and olive oil separately or in combination resulted in a significant decrease (P<0.05) in serum ALT,AST and ALP levels, compared to the +ve group. There were no significant changes in the levels of serum ALT and AST among the groups fed either dried fig, date and olive oil separately or in combination at the tested levels. However ,rats fed on a mixture of the three tested samples had the highest reduction in liver enzymes as compared to the other group . Mahmoud et al., (2013) , observed that diet supplemented with different levels of fig
and sycamore recorded improvement in liver function. Vitamins A , C and polyphenols found in fig and sycamore (Ficus sycamore) exerted their antioxidant action through stabilizing the membrane of hepatocytes by scavenging the free radicals formed by the hypercholesterolemia thus preventing lipid peroxidation of hepatocyte membranes, consequently, render the activity of AST and ALT near to the normal levels (Heibatollah et al., 2008) . Al-Seeni et al., (2016) recorded that treating hepatotoxic rats with olive oil or N. Sativareversed the activity of liver functions and restored them towards normal values. Saafi et al., (2011) concluded also that the aqueous date fruit extract repaired the damage of the liver Positive control group exhibits significant increase (P<0.05) in the level of TC,TG,VLDL-C and LDL-C as seen in table (6). However, the level of serum HDL-C was significantly (P<0.05) lowered, compared to the control normal group. Diets supplemented with dried fig, date and olive oil separately or in combination showed significant reduction (P<0.05) in the mean values of serum lipid profile. However, serum HDL-C was increased significantly (P<0.05), compared to the -ve control group .Groups of rats fed on either the three tested samples or the in combination of date and olive oil gave the highest beneficial effect in improving lipid profile than the other tested groups.
In a study by Mahmoud et al.,(2013) , who reported an improve in lipid profile of hypercholesterolemic rats that fed on diet supplemented with fig this may be due to the presence of antioxidants including; vitamin A, vitamin C and polyphenols in fig . Vitamin A is believed to alter the rate of cholesterol absorption in the intestine while vitamin C has a role in activating the conversion of cholesterol into bile acids and then eventually excreted. Salama et al., (2008) reported that vitamin C increasing the mobilization and transport of cholesterol to the liver by increasing the activity of lecithin cholesterol acyltransferase enzyme which in turn plays an essential role in cholesterol reduction.
Polyphenols was reported to exert its hypocholesterolemic effect by reducing cholesterol absorption in the intestine or its production by liver or stimulation of the biliary secretion of cholesterol and cholesterol excretion in the faeces (Skottova et al., 2003) . Gorinstein et al., (2002) revealed that polyphenols decreased LDL-C levels and prevent their oxidation in vivo. Lowering TC and LDL-C and improving HDL-C values has been caused a lower risk of CHD (Libby et al., 2000) , and could Also fasten the removal of cholesterol from peripheral tissues to liver for catabolism and excretion (Young et al., 2004) . Moreover, high HDL-C levels may compete with LDL receptor sites on arterial smooth muscle cells and thus inhibit the uptake of LDL, and could protect the LDL against oxidation in vivo because lipids in HDL are preferentially oxidized before those in LDL (Young et al., 2004) . Shukla et al., (2004) shown that figs possess antioxidant, hypolipidemic, and hypoglycemic activities.
All extracts of fig leaves caused a decrease of serum cholesterol levels, and this effect is dosedependent as reported by Rassouli et al., (2010) . Borochov-Neori et al., (2015) found that the flavonol fractions extracted from date fruit enhanced cholesterol removal from macrophages. This positive antioxidant effect might protect the cell membrane from being oxidized by free radicals that generated both extraand intracellularly.
Date fruits play a significant role as antiinflammatory estimated by Zhang et al.,(2013) , who reported that the extracts of Ajwa dates inhibit the lipid peroxidation cyclooxygenase enzymes, and play avital role in reducing foot swelling and plasma fibrinogen (Mohamed and Al-Okbi, 2004) .Phoenix dactylifera pollen has potential protective effect via modulation of cytokines expressions (Elberry et al.,2011) .
Consumption of olive oil decreased total and LDL-c compared to butter (Engel and Tholstrup, 2015 ) , which may decrease risk of a heart attack or stroke. Also, supplementation of extra-virgin olive oil (about 2 tablespoons per day) in adults led to decreased total and LDL-c within 6 weeks (Haban et al., 2004) , the susceptibility of LDL to oxidation, however, depends not only on the change in the LDL fatty acid content promoted by olive oil, but also on the phenolic content bound to the LDL (Arrigo et al., 2008) and alsolowered blood pressure. An olive polyphenol extract also decreased total and LDL-c in postmenopausal women (Filip et al., 2015) . Monounsaturated fatty acid reduced the susceptibility of LDL to oxidation (Lopez-Miranda et al.,2006) . As a result of olive oil consumption Rats with induced immune deficiency exhibited significant reduction (P<0.05) in the mean value of catalase activity (table 7) as compared to the normal control group .However, the mean value of malondialdehyde activity was significantly (P<0.05) increased in positive control group compared to the normal group. Moreover ,the mean values of catalase activity were significantly (P<0.05) increased as a result of feeding rats on dried fig, date and olive oil at level (10%,10% ,5%),respectively compared to the corresponding values of the positive control group .However, the mean value of malondialdehyde activity were significantly (P<0.05) decreased as a result of feeding immune deficiency rats on dried fig, date and olive oil, compared to +ve control group. Rats fed on a mixture of the three tested samples caused the highest increase in catalase activity compared to the other groups, moreover this group showed the lowest activity in malondialdehyde level compared to other tested groups. The three tested samples had beneficial effects on catalase activity as well as on the malondialdehyde levels.
These results are in agreement with (Hassanen and Ahmed,2015; Abir et al.,2008andTulubas et al.,2013 who reported that activities of MDA was significantly increased while serum Catalase level was significantly decreased in rat injected with diethylnitrosamine (DEN). Supplemented diet with fish oil, virgin olive oil and mixed with fish oil and virgin olive oil increased the activities of enzyme antioxidant, ( Catales).In conclusion ,dried fig ,date and olive oil have a functional role on rats with immune dysfunction at the tested levels.
Histopathological examination of liver:
Liver of rats from the (-Ve) control group illustrated normal histological structure of hepatic lobule as shown in photo (1). On the other hand, liver of rats from the (+Ve) control group revealed cytoplasmic vacuolization of hepatocytes, photo (2). However, liver of rats from group fed on dried fig (10%) showed small focal hepatic necrosis associated with inflammatory cells infiltration (photo 3). Some examined sections from rats group fed on date (10%) revealed no histopathological changes (photo 4).Photo (5) showing slight activation of Kupffer cells was the only histopathological finding observed in liver of rat from group fed on olive oil (5%). Moreover, slight cytoplasmic vacuolization of centrilobular hepatocytes was the only histopathological finding observed in liver of rats from group fed on combination of dried fig 10% and date 10% (photo 6). Liver of rats from group fed on combination of dried fig 10% and olive oil 5%, showed binucleation of hepatocytes as illustrated in photo (7). Liver of rats from group which fed on combination of date 10% and olive oil 5%, revealed no histopathological changes as shown in photo (8). However, liver of rats from group fed on mixture of dried fig 10%, date 10% and olive oil 5%, revealed no histopathological changes( photo 9).So, introducing the tested samples to the rats with immune dysfunction in the diet improved the liver histopathologically . Photo 8. Liver of rats fed on date 10% and olive oil 5%.
Photo 9. Liver of rats fed on mixture of dried fig 10% , date 10% and olive oil 5%.
